The present study documents the on East Asian precipitation in summer influenced by elevation-dependent temperature change over the Tibetan Plateau (TP). The temperature of the TP and its surrounding areas decreases with altitude by 0.43-0.45°C/100 meters, which is lower than the 
The ground-level climatological observation data are subject to quality control. The screening conditions include: (1) continuous data from 1979 to 2016; (2) extreme-value control; and (3) removal of stations with obvious migration (spherical displacement dij≥20 km or altitude shift hij≥50 m), calculated as follows:
(1)
(2)
Where λ is the latitude of the station, φ is the longitude of the station, h is the height, R is the radius of the earth, and i and j are the year numbers of the data series.
In the eastern part of the TP, stations at altitudes above 2000 m are selected as representative Figure 1a shows the linear fit of summer time regional temperature during 1979-2016. A marked increase is apparent in the past 40 years in the eastern part of the plateau, of which 56 stations show a statistically significant trend at the 95% confidence level (solid red dots).There are 16 stations with a trend exceeding0.5°C/decade, all distributed over the northeast and southwest sides of the TP, among In order to further analyze the temperature changes on the TP, the observational data and the MERRA reanalysis data of the TP and its surrounding areas (20°-40°N, 90°-110°E; dashed frame in Figure 1a ) are employed. Additionally, the 2-m air temperature data are further analyzed, and the results
Temperature change over the TP and surrounding areas
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are shown in Figure 2 . From the results of the two sets of data (Figures 2a and 2b) , it is clear that the temperature of the TP and its surrounding areas decrease with increasing altitude, which is consistent with the variation of tropospheric temperature with height. However, it decreases at a rate of 0.43°C-0.45°C/100 meters, which is lower than the lapse rate (0.6°C/100 meters)in the tropospheric atmosphere. This is very important to the interpolation of the temperature at ground stations on the TP.
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Previous work has often used 0.6°C/100 meters for interpolation when analyzing the plateau area (e.g. Zhou et al. 2009; Sun et al. 2013) , making the surface temperature much lower, and possibly biasing the thermal effect of the TP.
The temperature of the TP and its surrounding areas decreases with altitude by 0.43°-0.45°C/100 meters, which means that, for every 100 meters increase in height, the temperature over the TP is about observation stations at the altitude of 4000 meters is 0.4°C/decade/100 meters, while at stations at low altitudes of less than 500 meters it is about 0.2°C/decade, which is approximately0.2°C higher. In general, the MERRA reanalysis data also show an increasing elevation-dependent warming rate, although the warming rates with altitude differ from the observed one in magnitude. The linear fitting of the two sets of data is significant, and all trends are statistically significant at the 95% confidence level.
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The results show that the TP is one of the most sensitive areas in terms of its response to global warming. The large-scale terrain of the TP has a magnifying effect on the warming rate of warm air, and the temperature increase in the high-altitude region is higher than that in the low-altitude region. stations at an altitude of 4000-6000 meters, the observational data are only divided into two levels.
Comparing the two sets of data, the probability density function distribution of the temperature-change rate is different. As shown in Figure 3a , the normal distribution curve of the 2000-4000meters 220 temperature rate is significantly more concentrated and shifted to the right than that of 0-2000meters.
The average temperature-change rate increases from 0.26°C/decade to 0.38°C/decade, and the variance reduces from 0.05 to 0.04. It can be seen that, with the increase of altitude, the temperature-change rate of the TP and its surrounding areas increases significantly. There is a small difference between the MERRA reanalysis data analysis results and the observational data. The normal distribution curve of the with only a slight shift to the right. The average temperature-change rate increases from 0.02°C/decade to 0.07°C/decade, and the variance does not change. However, the temperature curve of 4000-6000 meters shifts to the right obviously and becomes "short", which indicates the average temperature-change rate increases and the variance increases, and the temperature-change rate of the 230 high-altitude grid points is more discrete.
The results in Figure 3 verify the conclusions drawn from Figure 2 : The TP region is one of the most sensitive in terms of its response to global warming; the large-scale terrain of the TP has a magnifying effect on the warming rate of warm air; and the warming is more prominent at higher than at lower elevations. precipitation in the latter. In this paper, the monthly mean GPCP data are also used to present the variation in summer precipitation in East Asia. In China, the southern flood-northern drought pattern is also seen with the MERRA data, and is extremely significant. The similarity between the site data and MERRA data further confirms this southern flood-northern drought precipitation distribution pattern of the summer monsoon in East Asia, which is consistent with the results of previous analyses (Xu et al. 
Regression between TP warming and summer precipitation in East Asia
The spatial distribution of regression analysis( Figure 5 ) is obtained by using the regional-average temperature curve in the eastern part of the TP (Figure 1b ) and the summer precipitation in East Asia.
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Comparing Figure 4 and Figure 5 , the regression pattern ( It is also apparent that the southern flood-northern drought pattern is more southerly, especially the negative centers of the Japan Sea and southern plateau. When the plateau temperature is anomalously high, rainfall might be stronger over southern Asia, weaker in the north, and vice versa.
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The large-scale terrain of the TP has a magnifying effect on the warming rate of warm air, and the temperature increase in the high-altitude region is higher than that in the low-altitude region. In order to further analyze the influence of warming amplification on East Asian summer rainfall, regression analysis with East Asian summer monsoon precipitation is also used. The curve is obtained by removing the trend of temperature change in the eastern part of the TP, and the result is presented in However, regression analysis only serves as a preliminary reflection of the phenomenon; further analysis of the circulation characteristics, such as the water vapor conditions, is needed, along with numerical simulation results, for verification. 
Influence of TP warming on East Asian summer monsoon precipitation
Circulation over the TP in summer
The thermal effects of the TP have a significant impact on atmospheric circulation. Ye et al.(1957) pointed out that, in summer, the diabatic heating in the TP region induces a strong and stable anticyclone at upper levels and a cyclone at lower levels, and so for hydrostatic balance the (2) the heating of the near-surface layer causes the isentropic surface to intersect the surface at the edge of the heating zone. According to the principle of potential vorticity conservation, a large amount of negative vorticity is created for the gas column by friction, and the edge of the heating zone can be 300 symmetrically unstable, with a deep anticyclone generated above the heat source zone.
It can be seen from Figure 6 that the 200-hPa wind field in the TP region presents a strong, zonally asymmetric, anticyclonic circulation, while the 700-hPa height field is controlled by a strong cyclonic circulation. In this configuration, there is a strong suction effect over the plateau, and the vertical direction presents strong ascending motion, which is consistent with previous conclusions. From the 305 asymmetric latitudinal temperature field, the high temperature center (356K) of the 200-hPa height field is consistent with the center of the flow field, both located above the TP and decreasing to the periphery, and the same as at 700hPa.In the summer, the TP is a strong and stable convective warming center from the low level (700hPa) to the upper level (200hPa). With the heat source center, the lower layer is a strong cyclonic circulation, and the upper level is a strong anticyclonic circulation, which promotes 310 upward movement. In fact, the strong uplift makes surrounding flows converge into the TP area and then propagate eastward, affecting the downstream. The analysis in Figure 2 also highlights that the plateau's large-scale terrain has an amplification effect on the warming around the surrounding area, and the warming rate in the high-altitude region is higher than that at low altitude.
But is an amplification effect of TP warming also found against the background of global warming? 
